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INTRODUCTION
The changes in the quantity of the various algae before and after the incubation showed that cyanobacteria of 90 % in the total was reduced in L. Tsukushi, whereas the reduction of green algae and diatoms was small. It was indicated that there was an extreme proliferation of M. aeruginosa in both lakes, however, an active decomposition of the cyanobacteria was clearly observed. Qualitative and quantitative analysis of compounds causing offensive odors Table 5 shows the analytical result of the main compounds causing offensive odors contained previously presented and transformed were determined, based on the information obtained from the above analysis using GC/MS. However, using these instruments only, it is difficult to evaluate the types of offensive odor and to assess the odor intensity because it is perceived and judged by humans.
Evaluation of offensive odors by sensory test method
The sensory test method to examine the usefulness of test methods and the types and intensity of odors in the lake water were used, while it was examined what the source of the offensive odors from the lake water was and the ways in which the compounds involved in generating the offensive odors increased or decreased. The sensory test method allows us to measure the types and intensity of odors perceptible by human easily and quickly, and to an extremely trace level for some compounds. However, it is subject to the individual characteristics of the panel members if the members are small. In this case, the test was carried out simultaneously with four panel members for analysis and evaluation. The types and intensity of odors in water from L. Kasumigaura and L. Tsukushi before and after the incubation are shown in Table 6 . The type of odor in the water after the sampling was hardly changed comparing with that before sampling.
In addition, odor's character of marshes or swamps and of drainage were also perceived. The odor intensity had an average threshold odor number (TON) of 68.5. The type of odor perceived after the incubation was described by one panel member as having changed from that of soil to that of a marsh or swamp, while all other members judged it to be the same as that of the water immediately after the sampling. However, the odor intensity reached a TON of 137, or double the previous level. This seems to have resulted from the decomposition of the algae, particularly the genus Microcystis. In the case of water from L. Tsukushi, three members perceived the odor of a swamp or marsh and one member Notes : Sampling date was August, 15, 1996. a), Intensity unit was threshold odor number (TON) value, Incubated conditions were the same as described in Table 5. the odor of wastewater. The odor intensity was about half that of the L. Kasumigaura water, apparently due to lower amounts of Microcystis, as evidenced by the quantity of chl.a and the number of algal cells. No change in the types of odor was perceived. The odor intensity went up to 1.7 times that of the water immediately after sampling, but was very low in the Kasumigaura water. Possible reasons why the odor type did not change in spite of the greater odor intensity after the incubation were considered to be that no major chemical transformation had occurred in the perceptible compounds, or that there had been no change in the composition of the substances causing offensive odors, although the quantity of these increased during the decomposition of Microcystis. Therefore, the above information clarified what types and intensity of odor were arisen in the water of a lake containing water bloom and in the incubated water, and the compounds in the water that cause these odors. However, the information so far (6) It was suggested that the offensive odors from lake water containing a high densed water bloom were caused by the generation of IBM, IPM and MM, which released strong odors even at low concentrations during the decomposition of cyanobacterial Microcystis, with increase in highly concentrated NH3 and HS.
